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RELOCATION  OF  A PORTION 
OP  THE 

DELAWARE,  LACKAWANNA  & ^-'ESTERN  R.R. 

----0---- 

INTRODUC  TION 
--0-- 

Not  ■unlike  many  of  the  other  railroads  built  in  the  early 
days,  the  Delaware,  Lackawanna  and  Western  was  constructed  with 
little  regard  to  alignment  and  on  grades  which  were  too  heavy  for 
economic  operation  with  the  traffic  which  is  now  being  handled.  The 
road  traverses  a more  or  less  broken  and  hilly  country  throughout 
its  entire  main  line  from  New  York  to  Buffalo.  It  crosses  the 
Pocono  Mountains  east  of  Scranton  with  a summit  of  nearly  2000  feet 
above  sea  level,  dropping  into  the  Lackawanna  Valley  to  an  eleva- 
tion of  735  feet  at  Scranton,  and  again  ascending  to  an  elevation  of 
1250  feet  at  Clarks  Summit.  The  grades  each  way  from  Scranton  are 
j one  and  a half  percent,  uncompensated  for  curvature.  The  grade  is 
I the  seme  up  the  east  side  of  the  Pocono  Mountains. 

Considerable  improvement  has  of  late  been  made  in  the  line 
and  grades,  and  considerable  is  still  possible,  but  it  is  practical- 
ly a physical  impossibility  to  correct  the  above  mentioned  grades 
without  greatly  lengthening  the  line  and  building  through  an  entire- 
ly different  country.  There  are  parts  of  the  line,  however,  where 
the  grades  can  be  reduced  and  at  the  same  time  shorten  the  line  and 
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elirainate  curvature.  One  change  of  this  kind  is  now  under  con- 
struction between  Lake  Hopatcong  end  Sleteford,  Pa.,  e distance  of 
28-l/S  miles  by  the  new  line,  which  will  shorten  the  present  line 
11,4  miles  and  greatly  reduce  the  grades. 

In  this  discussion  we  will  confine  ourselves  to  the 
portion  of  the  line  between  Scranton  and  Elmira,  which  consists  of 
one  operating  division,  both  Elmira  and  Scranton  being  terminal 
points. 
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PRESENT  LINE 

— 0-- 

ALKtNI'IENT, - After  eseending  from  Scranton  to  Clarks  Summit, 
the  line  descends  to  the  south  brench  of  the  Tunkhannock  Creek  at 

I 

LaPlurae , crosses  the  main  branch  of  the  same  stream  at  Nicholson, 
and  thence  up  the  east  bank  of  Martins  Creek  to  New  Milford  Summit; 
thence  down  Salt  Lake  Creek  to  the  Susquehanna  River,  which  it 
follows  to  Litchfield,  N.Y. , thence  up  the  Chemung  River  to  Elmira. 
A tunnel  2200  feet  long  takes  the  line  through  the  ridge  between 
the  south  and  main  branches  of  the  Tunkhannock  Creek.  Practically 
fifty  percent  of  the  line  between  Clarks  Summit  and  Hellstead  is 

j curves,  and  the  majority  of  the  curves  are  between  four  and  six  de- 
grees; the  total  curvature  in  this  distance  of  forty-one  miles  is 
3845  degrees. 

GRADES,-  There  is  an  uncompensated  sixty-five  foot  grade  east 
from  the  south  branch  of  the  Tunkhannock  Creek  to  Clarks  Summit, 

I end  a thirty-six  foot  grade  westbound  from  the  same  point  to  the 

I tunnel  west  of  Paetoryville.  Also  a sixty-five  foot  uncompensated 

I 

I 

! grade  for  four  miles  from  the  crossing  of  the  mein  branch  of  the 

t 

j Tunkhannock  at  Nicholson  east  to  Paetoryville  tunnel,  and  a twenty- 

I 

j one  foot  grade  westbound  for  tv/enty  miles  to  New  Milford  Summit. 
There  is  also  a heavy  grade  eastbound  from  Hellstead  to  New  Milford 
Summit,  this  grade  being  as  much  as  fifty-five  feet  per  mile  near 
the  summit.  From  Hellstead  west  to  Elmira  the  controlling  grade 
is  10.56  feet  per  mile,  or  two-tenths  percent  in  either  direction. 
Figure  1,  page  (41)  represents  a profile  of  the  line,  and  Figure  6, 
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page  (40)  is  a small  scale  location  plan. 


PRESENT  THETHOI)  OP  OPERATION 

--0-- 

In  discussing  the  operation  of  a line  it  is  reasonable 
to  assume  that  the  traffic  can  be  divided  into  three  classes:  Pass- 

enger, Past  Freight,  and  Slow  or  Dead  Freight. 

Nearly  all  the  passenger  trains  running  on  this  terri- 
tory are  through  trains,  and  part  of  them  require  puller  engines 
eastbound  from  Nicholson  to  Clarks  Summit.  Engines  lay  up  at 
Scranton  and  Elmira.  (See  note)  Past  freights  ere  run  west  from 
Scranton  to  Binghamton  with  single  engine  tonnage  for  the  grade  from 
LaPlume  to  the  tunnel  west  of  Pactoryville,  At  Binghamton  these 
trains  are  filled  out  for  Buffalo  division  tonnage,  or  for  a grade 
of  ten  end  a half  feet  per  mile  in  case  there  is  sufficient  excess 
tonnage  at  that  point  to  so  provide.  Eastbound,  the  regular  Buffalo 

j Division  tonnage  is  hauled  all  the  way  from  Elmira  to  Scranton  by 

i 

I using  pusher  engines  from  Hallstead  to  New  Milford  Summit,  and  from 

i 

j Nicholson  to  the  tunnel,  and  from  LaPlume  to  Clarks  Summit. 

I A large  percent  of  the  slow  freight  tonnage  is  coal 

which  originates  in  the  Scranton  district.  It  is  moved  westbound^ 
the  empties  returning  east.  This  coal  is  handled  to  Clarks  Summit 
by  summit  engines  operating  betv/een  the  various  mining  districts 
and  the  summ.it.  Single  engine  trains  are  run  west  from  Clarks 
Summit  with  tonnage  for  the  grade  from  LaPlume  to  the  tunnel.  At 
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Hallsteacl  these  trains  are  set  out  to  be  classified  end  switched. 

The  engine  fires  ere  cleaned,  coal  and  water  taken,  and  the  same 
crew  goes  on  west  with  a train  which  has  been  previously  made  up, 
consisting  of  Buffalo  division  tonnage.  The  coal  is  not  billed  to 
destination  until  it  arrives  at  Hallstead.  (Here  it  should  be  re- 
membered that  anthracite  coal  consists  of  a dozen  or  more  different 
sizes  and  kinds,  and  orders  from  a half  dozen  different  towns  may 
call  for  as  many  different  sizes  on  each  order. ) Hence  the  necess- 
ity for  coal  being  switched  into  proper  order  for  movement. 

The  difference  in  tonnage  handled  in  westbound  trains  east 
and  west  of  Hallstead  make  it  necessary  to  run  turnarounds  from  the 
Scranton  and  Kingston  districts  to  Hallstead.  Igain,  all  coal  go- 
ing up  the  Syracuse  and  Utica  divisions  is  set  out  at  Hallstead  frorr 
where  it  is  handled  by  Syracuse  and  Utica  division  trains. 

In  order  to  handle  4.560  M’s.,  or  Buffalo  division  tonnage^ 
between  Clarks  Summit  and  Hallstead  in  either  direction,  a distance 
of  forty-one  miles,  it  would  be  necessary  to  use  pushers  on  all 
grades,  there  being  tvv^o  westbound  grades  with  a total  pusher  dis- 
tance of  twenty-two  miles,  and  three  eastbound  grades  with  a total 
pusher  distance  of  tv;enty-two  miles,  one  engine  additional  being 
necessary  on  all  westbound  grades  and  two  or  three  on  all  eastbound 
grades. 


CLi.SS  OF  PO’.'/EE  USED 

The  tonnage  which  can  be  handled  in  either  direction  by 
one  engine  depends,  of  course,  entirely  on  the  class  of  engine 
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used.  Table  Uo.l,  gives  most  of  the  engines  nov/  in  use  on  the  terr- 

, N 

itory  in  question.  In  this  table  will  be  found  the  total  weight  of 
engines,  weight  on  drivers,  and  rate  of  engines  in  M’s. 

The  first  and  second  class  are  mostly  used  for  summit 
runs,  and  in  pusher  service.  The  third  class  and  Z-A  class  are  the 
engines  mostly  used  in  regular  freight  service  on  this  territory  and 
the  Buffalo  division,  the  "3"  class  engine  rating  being  4560  M’s. 

The  thousand  class,  shown  in  class  Z-A  are  passenger  engines. 

X • 5-  V-r  ' ■ I 

In  table  ITo.2,  will  be  found  some  engine  rating  curves. 
These  curves  were  formed  by  plotting  the  grade  in  feet  per  mile 
horizontally  and  the  M’s.  handled  vertically.  They  are  not 
theoretical  values,  but  are  plotted  from  actual  grades  v^here  the 
engines  are  at  present  or  have  in  the  past  handled  the  tonnage 
shown.  From  these  curves  it  is  very  easy  to  arrive  at  the  correct 
grade  for  any  given  engine  and  tonnage  to  be  handled,  or  the  class 
of  engine  can  be  found  when  the  grade  and  tonnage  are  known. 


APPROXIMATE  TOMAOxF 
19  0 8 
--0-- 

The  net  tons  of  coal  and  freight  handled,  also  the  number 

I 

i of  passengers  carried  for  the  past  ten  years  on  the  Lackawanna  is 
shown  in  Table  Ho, 3,  This  table  also  shows  the  increase  or  decrease 
from  year  to  year,  as  well  as  the  percent  of  increase  or  decrease, 
and  the  average  for  the  period  considered 
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PHYSIOAL  IMPR0VET®:NT8  TO  BE  AEFECTEB  BY  RELOCATION 

--0-- 

I 

It  is  evident  that  the  part  of  the  line  between  Scranton 
and  Hallstead  is  an  expensive  line  to  operate  and  maintain.  Besides 
the  bad  grades  and  carves  heretofore  described,  there  are  at  present 
29  grade  crossings  of  public  highways,  all  of  which  will  some  day 
have  to  be  abolished  at  considerable  expense.  The  bridges  are  all 
in  good  shape  and  have  recently  been  rebuilt,  with  the  exception  of 
one  four-span  deck  truss  bridge  over  the  main  branch  of  the  Tunk- 
hannock  at  Nicholson.  This  bridge  will  have  to  be  rebuilt  unless  the 
line  is  changed  within  the  next  five  years,  and  as  it  is  sixty  feet 
high  and  420  feet  long,  it  will  be  an  expensive  Job. 

The  lay  of  the  country  is  such  that  it  is  impossible  to 
get  a lower  s^iramit  than  the  present  one  at  Clerks  Summit,  and  the 
grade  between  Scranton  and  the  former  point  cannot  be  reduced.  It 
therefore  remains  to  be  seen  what  can  be  accon^llshed  from  Clarks 
Summit  west;  (first)  by  reducing  gradient  for  both  east  end  west- 
bound tracks;  (second)  by  reducing  maximum  degree  of  curve  and  total 
curvature;  (third)  by  eliminating  distance;  and  (fourth)  by  elimin- 
ating rise  end  fall. 


RECONNOISSANCE  OF  POSSIBLE  LINES 

--0-- 

The  smell  location  map.  Figure  6,  on  page  (4^)  shows 
the  watersheds  in  a part  of  Lackawanna,  Wyoming  and  Susquehanna 
Counties,  Pennsylvania,  and  the  adjoining  part  of  the  state  of  New 
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York.  The  present  line  is  shown  in  white,  snd  extends  ne&rly  north 
through  Lackawanna,  ’Vyoniing  and  Susquehanna  Counties  to  the  Susc^ue- 
hanna  River,  ITev/  York  State,  and  thence  west  to  Rlmira.  The  south 
and  east  part  of  Susquehanna  County  and  all  that  portion  of  lack-  ! 

ewanna  and  Wyoming  Counties  through  which  the  line  runs,  is  drained 
by  the  Tunkhannock  Creek,  and  its  branches.  The  northern  half  of 
Susquehanna  County  is  drained  to  the  north  by  the  Susquehanna  River. 
The  southwest  portion  of  Susquehanna  County  and  easterly  portion  of 
Bradford  County  are  drained  to  the  south  end  southwest  by  the  Sns- 
quehanna  River,  through  the  Wyalusing  and  numerous  other  creeks.  The 
extreme  northeast  part  of  Bradford  County  is  drained  to  the  north- 
west by  the  same  river,  through  the  Weppassening  Creek,  thus  we 
find  a high  divide  extending  nearly  east  and  west  across  the  center 
of  Susquehanna  County  into  the  northeast  part  of  Bradford  County. 

The  various  creeks  above  referred  to  have  cut  their  way 
through  the  rocks  until  their  beds  are  now  from  three  to  seven 
hundred  feet  below  the  surrounding  hills  and  divide  above  referred 
to,  the  general  direction  of  these  streams  being  at  right  angles  to 
that  of  the  line.  It  is  an  impossibility  to  locate  a new  line 
which  would  be  a radical  improvement  as  to  curves,  line,  etc.,  v^rith- 
out  encountering  very  heavy  construction. 

Government  topographical  maps  have  not  been  made  for  anj 
of  the  territory  in  (iiestion  north  or  west  of  JTicholson,  and  as  no 
reliable  elevations  could  be  secured,  excepting  in  the  vicinity  of 
the  present  tracks,  it  was  necessary  to  do  most  of  the  reconnois- 
sance  work  by  means  of  an  aneroid  barometer.  Levels  were  taJien  by 
a level  party  in  the  highways,  and  many  miles  were  covered  with  the 
Locke  level. 
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Prior  to  starting  a reconnoissance  survey  for  cor- 
rection of  line  it  is  quite  necessary  to  determine  the  approximate 
grades  to  be  followed,  and  in  the  case  at  hand  this  was  done  as 
follows : 

Prom  Table  ITo.l,  end  the  curves  on  Table  No.  2,  it  is 
seen  that  a class  3 or  class  3-A  engine  with  a class  1 or  2 pusher 

would  easily  handle  full  Buffalo  division  tonnage  on  a 36  foot  grade. 

Therefore,  in  order  to  reconstruct  the  line  for  single  engine  trains 
or  two  engine  trains  and  keep  the  tonnage  the  same  as  at  present 
between  Hellsteed  and  Elmira,  we  must  make  the  grade  not  to  exceed 
ten  and  a half  feet  per  mile  for  single  engines,  or  not  to  exceed 

thirty-six  feet  per  mile  for  two  engine  trains. 

In  figuring  on  the  grades  a compensation  for  curva- 
ture of  three  hundredths  of  one  percent  was  allowed  per  degree  on 
all  curves.  This  amount  was  decided  upon  after  a series  of  dyna- 
mometer car  tests  made  in  the  following  manner. 

A change  of  line  was  decided  upon  a fev/  miles  east  of 
Scranton  in  1906.  This  covered  about  five  miles  of  very  crooked 
alignment,  with  numerous  six  degree  curves  on  a grade  a little  in 
excess  of  1^.  The  new  line  was  constructed  with  a maximum  curve  of 
two  degrees  and  on  account  of  materially  shortening  the  distance  and 
the  limitation  of  construction  it  was  necessary  to  carefully  figure 
the  grade  in  order  not  to  have  it  in  excess  of  the  grade  on  the  old 
alignment.  An  allowance  of  three  one  hundredths  of  one  percent  in 
grade  was  made  per  degree  of  curve.  Dynamometer  car  tests  were  made 
with  various  engines  on  the  old  alignment  i)rior  to  the  change.  After 
the  alignment  was  completed  dynamometer  car  tests  were  again  made  on 
the  new  line.  By  careful  comparison  of  the  tests  made  before  and 
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after  the  ehenge  of  eligmnent,  and  cerefnlly  considering  ell  points 
entering  into  the  prohlem,  it  wes  found  that  three  hundredths  was 
about  the  correct  amoimt  to  ellov/. 

With  these  grades  in  raind , end  with  the  assistance  of 
county  maps,  on  which  the  public  highways  and  streams  were  roughly 
located,  the  entire  country  was  carefully  covered.  It  was  then  con- 
cluded that  the  preliminary  lines  would  have  to  be  run  along  three 
or  four  different  possible  routes  in  order  to  make  sure  which  one 
would  be  the  best  one  on  which  to  locate. 


PRELIMINARY  SURVEYS 

--0-- 

is  previously  stated,  the  country  under  consideration  is 
very  rough  and  irregular.  Throughout  the  greater  portion,  and  es- 
pecially that  part  lying  between  Pactoryville , Pa.,  and  Nichols, 

N.Y. , no  government  contour  maps  have  ever  been  made,  and  in  fact  no 
information  was  available  relative  to  elevation. 

After  an  approximate  location  had  been  selected,  a level 
party  of  tv^o  men  preceded  the  main  party.  They  followed  the  gener- 
al direction  of  the  reconnoissance  line  and  established  accurate 
bench  marks  on  the  line  of  the  proposed  survey. 

The  preliminary  surveys  were  made  by  stadia.  This  was 
decided  to  be  the  best  method  on  account  of  it  being  possible  to 
proceed  faster  and  a smaller  party  being  necessary  to  carry  on  the 
work  than  would  ordinarily  be  required  under  the  usual  method.  The 
party  consisted  of  Chief  of  Party,  Topographer,  Transitman,  Note- 
keeper,  3 Rodmen,  a Cook,  and  a Driver,  or  a total  of  nine  men.  Two 
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covered  wagons  were  nsed,  one  for  the  sleeping  quarters  for  the  men, 
and  the  other  for  cooking  outfits,  drafting  table,  etc.  It  was 
necessary  to  make  snch  provision  on  account  of  the  sparsely  settled  j 
condition  of  the  country.  A Berger  transit  with  vertical  arc  and 
stadia  hairs  v/as  used  for  the  survey.  A topography  hoard  27"  square 
with  a waterproof  pocket  on  the  back  for  carrying  maps  and  drawing 
instruments,  three  twelve  foot  stadia  rods,  and  a Kueffel  & Esser 
stadia  slide  rule,  made  up  a part  of  the  equipment. 

It  was  first  planned  to  run  a base  line  end  take  the 
topography  at  the  same  time,  but  it  was  found  somewhat  difficult  to 
keep  up  the  map  work  without  holding  back  the  rest  of  the  force.  It 
was  also  found  hard  to  plot  these  maps  in  the  strong  sunlight  or  in 
ease  of  rainy  weather.  Again,  a mistake  in  calculating  a turning 
point  could  not  be  checked,  on  account  of  lack  of  time,  imtil  after 
considerable  topography  had  been  plotted,  end  this  would,  perhaps*, 
necessitate  the  re-plotting  of  a whole  sheet.  It  was,  therefore, 
decided  to  first  run  out  the  base  line,  the  topography  being  taken 
secondly,  end  notes  being  plotted  out  in  camp  or  in  the  office.  In 
plotting  notes  a semi-circular  protractor  graduated  to  thirty  min- 

I utes  was  used.  This  protractor  was  also  graduated  along  its  diam- 

I 

j eter  so  that  by  drawing  the  north  line  through  the  point  from  which 

I the  topography  locations  were  made  and  placing  the  zero  of  the  pro- 

1 

tractor  at  this  point,  the  topography  could  be  plotted  quickly  by 
noting  the  bearing  and  distance  of  the  object. 

All  deflection  angles  on  the  base  line  were  checked  by 
the  needle  bearings.  The  note-keeper  reduced  the  readings  on  the 
transit  line  in  the  field  with  a slide  rule,  and  figured  the  eleva- 
tion and  distance  of  each  transit  point  so  as  to  keep  as  close  as 
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possible  to  grade,  the  grade  line  having  been  previously  roughly 
determined.  The  elevations  as  run  by  stadia  were  checked  on  the 
bench  marks,  which  hsd  been  previously  set,  end  it  was  found  thet 
they  usually  checked  within  a foot.  The  preliminary  location  was 
made  on  contour  maps  end  the  preliminary  estimate  of  yardage  wes 
worked  up  from  the  center  line  elevation  shown  by  the  contour  map. 
The  ground  on  which  the  line  was  located  was  side  hill  slopes  which 
varied  from  a two  to  one  to  level  ground.  The  quantities  of  cut  or 
fill  on  side  hill  slopes,  where  the  slope  is  steeper  than  five  to 
one,  increase  considerable  over  thet  on  level  ground,  and  this  was 
taken  into  consideration  in  figuring  the  quantities.  Where  some  of 
the  work  was  checked  with  the  regular  cross  section  v;ork  it  was 
found  that  the  quantities  were  within  2^o  of  being  correct. 

The  cost  of  making  this  survey  was  about  |45.00  per  mile, 
which  cost  includes  all  work  in  the  field,  making  the  maps, and  cost 
of  provisions,  and  supplies.  The  average  distance  covered  was  two 
miles  per  day,  and  camp  was  generally  moved  about  every  seven  days. 


DESCRIPTION  OP  PRELIMINARY  LIIJES 
--0-- 

As  previously  stated,  four  preliminary  lines  were  run; 
these  lines  ere  all  shown  on  the  small  map.  Figure  6,  ora  page  (4-0) • 

SHORT  LINE,-  This  line  is  shown  in  yellow/  on  the  maps  and  is 
the  first  one  run.  It  provides  for  a change  of  line  from  Clarks 
Summit  to  Foster,  four  short  corrections  for  two  tracks  along  the 
present  line  and  on  the  same  grade  from  Poster  to  New  Milford 
•Summit,  three  tracks  from  New  Milford  Summit  to  New  Milford  Station 
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and  four  tracks  from  New  Milford,  to  Hallstead.  The  present  two 
tracks  with  slight  changes  in  grade  to  become  the  westbound  tracks 
betvi/een  the  last  two  points,  the  two  new  tracks  being  constructed  on  | 

a thirt^z-two  foot  grade  westbound.  Three  tracks  were  figured  for  j 

I 

the  line  between  Nicholson  end  Clarks  Suiomit,  which  is  on  a 36'  | 

grade  eastbound. 

A profile  will  be  found  in  Volume  two  on  which  is  shown 
the  alignment,  grades,  cuts  and  fills,  disposition  of  materials, 
length  of  haul,  road  crossings,  waterv/ays,  &c.  The  quantities 
given  for  cuts  and  fills  as  well  as  the  amount  of  masonry  shown  is 
for  a double  track  line.  In  the  estimates,  however,  these  quanti- 
ties were  increased  for  three  tracks.  This  profile  does  not  extend 
past  Poster  as  the  grade  from  Poster  to  New  Milford  is  not  material- 
ly changed,  and  from  New  Milford  to  Hallstead  the  line  is  the  same 
as  the  Martins  Creek  line,  shown  on  profile  in  Volume  two. 

This  line  v/ould  require  one  engine  pusher  service  from 
Hallstead  to  New  Milford  Summit  and  Nicholson  to  Clarks  Summit  east 
bound,  as  well  as  from  Nicholson  to  New  Milford  Surjmit  westbound. 

The  alignment  from  Clarks  Summit  to  Poster  would  be  good,  and  in 
fact  better  than  any  other  of  the  lines  run  for  an  equal  distance 
from  Clarks  Summit,  Prom  Poster  west  to  New  Milford  the  alignment 
would  not  be  so  good,  owing  to  the  crookedness  of  Martins  Creek, 
the  height  of  the  adjoining  hills  and  the  present  line  being  so 
little  above  the  elevation  of  Martins  Creek. 

As  shown  on  the  profile,  a tunnel  6000  feet  long  would 
be  necessary  four  miles  east  of  Nicholson,  as  well  as  a short  I 

tunnel  just  east  of  Poster.  The  former  w'ould  be  on  a 36'  grade 
eastbound,  and  provision  would  have  to  be  made  for  one  or  two  open 
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cuts  each  100'  in  length  for  ventilation.  It  would  be  possible  to 
eliminate  the  short  tunnel  by  introducing  a little  more  curvature 
and  slightly  adding  to  the  cost.  This  may  be  advisable  and  can  be 
definitely  settled  when  final  location  is  run. 

The  distance  would  be  reduced  by  3.4  miles,  and  the  total 
curvature  by  E459  degrees,  one  four  degree  curve  would  be  necessary 
just  west  of  the  long  tunnel,  and  a long  3 degree  curve  just  east  of 
Nicholson,  would  be  the  only  curves  over  two  degrees.  The  con- 
struction v/ork  v/ould  not  be  unusually  heavy  excepting  one  viaduct 
which  would  be  constructed  across  the  main  branch  of  the  Tunkhannock 
Creek  at  Nicholson.  If  borrow  could  be  secured  it  would  probably 
be  cheaper  to  construct  two  smell  arches  and  fill  instead  of  con- 
structing viaduct. 

THE  TUNKHANNOCK  LINE,-  The  Tunkhannock  line  is  shown  in  green 
on  the  map,  and  is  a high  grade  line  run  with  the  idea  of  avoiding 
pusher  grades  either  east  or  west  between  Clarks  Summit  and  New 
Milford  Summit,  and  hence  had  to  be  kept  far  to  the  east  of  the 
present  line  in  an  entirely  new  country;  from  New  Milford  to  Hall- 
stead  the  line  is  approximately  the  same  as  the  Short  Line.  The 
total  length  of  construction  would  be  37.4  miles,  and  the  distance 
would  be  shortened  by  4.7  miles,  244£  degrees  of  curvature  would  be 
eliminated,  and  all  curves  would  be  2 degrees  and  under  excepting 
three,  three  degree  curves,  one  at  Clarks  Summit,  one  at  the  east 
end  of  the  New  Wlilford  tunnel,  end  one  just  west  of  New  Milford. 

A profile  of  the  line  will  be  found  in  Volume  two.  All 
quantities  were  figured  for  tv;o  tracks  v/ith  passing  tracks  both  east 
and  west  betv/een  Clarks  Summit  and  New  Milford,  with  three  tracks 
from  New  Milford  to  Hallstead. 
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The  line  crosses  the  sonth,  east,  and  main  branches  of 
the  Tnnkhannock  Creek,  and  on  account  of  these  streams  rnnning  across 
the  general  direction  of  the  line,  such  a location  would  require  some 
very  heavy  work.  The  south  branch  would  have  to  be  crossed  on  a via-i 
duct  17£*  high,  the  east  branch  on  one  280*  high,  end  the  main  branch 
would  have  to  be  crossed  at  a height  of  344’ . Approaching  the  latter 
crossing  from  the  east  would  be  a tunnel  2790*  long,  and  it  would 
also  be  necessary  to  drive  a 1200*  tunnel  just  west  of  the  east 
branch  crossing.  About  nine  miles  east  of  Clarks  Summit  the  grade 
line  passes  under  Crooked  Pond,  a small  natural  lake  about  60*  deep, 
v;hich  would  have  to  be  purchased  and  drained.  The  worst  problem  of 
the  entire  line  would  be  a tunnel  7800’  long,  which  would  be  re- 
quired to  get  across  the  divide  between  the  Tunkhannock  and  the  Salt 
Lake  Creek  watersheds  east  of  New  Milford.  This  tunnel  wjould  be  on 
a 10-1/2’  grade  eastbound,  and  west  of  the  tunnel  the  track  would 
drop  down  on  a 36*  grade  to  Hallstead. 

NICHOLS  LINE,-  The  most  westerly  line  on  the  map,  and  shown  in 
brovm,  is  called  the  Nichols  Line.  This  line  was  projected  primar- 
ily on  account  of  the  great  amount  of  distance  which  could  be  elim- 
inated. The  total  length  of  the  line  as  run  is  60  miles,  and  the 
distance  eliminated  would  be  27  miles.  All  told  2933  degrees  of 
curvature  would  be  eliminated,  and  the  maximum  degree  of  curve  would 
be  3 degrees,  there  only  being  7 curves  over  2 degrees. 

In  Volume  two  will  be  found  a profile  of  the  Nichols 
Line  from  which  will  be  seen  that  it  was  figured  as  a two  track  line. 
Passing  tracks  are  provided  in  either  direction  at  points  \\here  they 
would  be  the  most  serviceble.  For  the  first  3-l/2  miles  out  of 
Clarks  Summit  the  line  is  practically  the  same  as  the  Short  Line. 
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It  then  swings  to  the  left,  crossing  over  the  present  line  west  of 
Fectoryville , running  in  e northwesterly  direction  intersecting  the 
main  line  west  of  llichols. 

Going  west  froin  Clerks  Sninnit,  the  first  imiisnal  heavy 
wfork  v/ould  be  the  viednct  to  cross  the  south  branch  of  Timkhennock 
Creek,  which  would  have  a maxiiniim  height  of  160’.  At  station  Ho. 305 
a viaduct  would  be  rei>uired  on  account  of  the  height  of  the  crossing 
and  good  borrow  not  being  available.  The  main  brancli  of  the  Tunk- 
hannock  Creek  would  be  crossed  on  a viaduct  about  275’  high,  having 
a length  of  nearly  2000'.  In  a similar  manner  it  would  be  necessary 
to  cross  1i7hite  Creek,  the  north,  middle  and  main  branches  of  the 
u’yalusing  on  long  and  high  viaducts,  all  as  shovm  on  the  profile 
above  referred  to.  It  will  also  be  seen  that  five  tunnels  would  be 
necessary  varying  from  1030'  to  4750'  in  length. 

MARTINS  CREEK  LINE,-  This  line  shown  in  red  in  the  map  runs 
west  from  Clarks  Summit  to  Nicholson  on  approximately  the  same 
location  as  the  Short  Line,  and  on  a 35'  grade  to  a point  about 
four  miles  east  of  Nicholson,  thence  dovm  to  Nicholson  on  a lO-l/S' 
grade;  thence  west  up  to  New  Milford  Summit  on  a 10-1/E'  grade, 
thus  avoiding  westbound  pushers.  From  New  Milford  Summit  to  Hall- 
stead  this  line  is  the  same  as  the  Short  Line. 

A profile  will  be  found  in  Volume  two.  This  profile 
shows  but  two  tracks  from  Nicholson  to  New  Milford  Summit;  estimates 
hov/ever,  have  been  based  on  three  tracks  from  Clarks  Summit  to  New 
Milford  STimmit,  with  two  new  tracks  from  New  Milford  to  Hallstead, 
and  three  tracks  from  New  Milford  Summit  to  New  Milford.  The 
length  of  the  line  would  be  35.8  miles  and  would  shorten  the  dis- 
tance by  3.6  miles,  eliminate  2179  degrees  of  curvature,  and  the 
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maxinrnrn  curve  would  be  three  degrees,  with  very  fev/  curves  exceeding 
two  degrees.  The  heaviest  construction  would  be  one  high  and  long 
viaduct  at  Nicholson,  and  two  large  fills,  one  across  the  south 
branch  of  Tunkhannoek  Creek,  and  one  across  Martins  Creek,  both  ex- 
ceeding 1,500,000  yards;  also  one  tunnel  2955’  long.  By  crossing 
the  Tunkhannoek  Creek  at  Nicholson  as  high  as  possible,  the  grade  . 
west  to  New  Milford  Summit  could  not  only  be  reduced  but  the  present 
alignment,  which  is  very  bad,  can  be  greatly  improved. 


COl'/PABISON  OP  PHELIMINAEY  LINENS 
--0-- 

Tables  No. 5,  and  No. 6,  give  a comparison  of  the  four  diff- 
erent preliminary  lines  heretofore  considered.  It  will  be  noted  that 
the  Short  Line  requires  25.8  miles  of  new  work,  the  Martins  Creek 
Line  requires  35.8  miles,  the  Tunkhannoek  Line  37.7  miles,  the 
Nichols  Line  60  miles. 

Table  No. 5,  shows  the  total  distance  eliminated  for  each 
line,  the  total  degrees  of  curvature  eliminated,  and  the  total  re- 
duction of  rise  and  fall. 

Table  No. 6,  gives  the  total  yardage  (both  earth  and  rock) 
the  amount  of  waste  and  borrow,  length  and  amount  of  tunnel  excava- 
tion, the  amount  of  concrete  required,  etc. 

Prom  Table  No. 6,  it  v/ill  also  be  noted  that  the  total 
cost  of  constructing  the  Short  Line  is  estimated  at  $7,614,691.00, 
the  Tunkhannoek  Line  at  $10,516,073.58,  the  Nichols  Line 
$28,092,602.21,  the  Martins  Creek  Line  $11,146,602.75. 

There  would  be  a considerable  credit  allov/able  on  each  of 
the  above  lines,  all  of  which  is  shown  in  Table  No. 5,  and  which  is 


-18- 


made  up  of  the  following-  items: 

Third  track  (wherever  the  same  is  figured)  public  grade 
crossings  on  the  present  line,  v/hich  would  otherwise  have  to  be 
eliminated,  the  cost  of  reconstructing  the  present  bridge  at 
Nicholson,  relaying  rail,  which  would  be  relieved,  other  track  fix- 
tures, scrap,  right  of  way,  etc. 

It  will  also  be  noticed  that  with  the  Short  Line,  Tunk- 
hannock  Line,  or  Martins  Creek  Line,  a credit  is  given  of  .$29,449.30 
on  account  of  Hallstead  Yard.  This  amount  represents  one-half  the 
annual  savings  on  account  of  doing  away  with  the  present  yard  at 
Hallstead  by  the  construction  of  a hump  yard  near  Scranton  on  the 
Seyser  Valley  branch.  It  is  figured  that  with  the  change  of  line 
it  will  be  possible  to  do  the  switching  in  the  new  hump  yard  and 
handle  trains  through  from  Scranton  to  Elmira,  Binghamton  and 
Syracuse,  thuse  annually  saving  the  amount  above  referred  to  on 
account  of  the  present  cost  of  operating  the  yard  at  Hallstead. 

Table  No. 5,  also  shows  the  saving  due  to  reduction  of 
grade,  elimination  of  distance,  curvature,  rise  and  fall,  all  of 
which  will  be  fully  discussed  later  on. 


PROBABLE  SAVING  TO  BE  EXPEOTEB  IN  OPERATION 
AND  MAINTENANCE  DUE  TO  REDUCTION  OP  DIS- 
TANCE, ELIMINATION  OP  CURVATURE.  RISE  AND 
PALL,  AND  REDUCTION  OP  GRADIENT 

--0-- 

Now  that  we  have  determined  the  approximate  cost  of  the 
various  lines  under  consideration,  and  have  fairly  accurate  de- 
tails on  the  grades,  length  of  line,  curvature,  rise  and  fall,  etc. 
we  are  in  a position  to  proceed  with  the  estimate  of  the  annual 
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ssving  to  be  expected  if  the  line  were  rebuilt  as  per  any  of  the 
preliminary  lines  run. 

In  going  into  the  question  of  savings  in  operation  to  be 
effected  it  would  be  of  great  assistance  if  it  were  possible  to 
secure  accurate  date  showing  the  amount  actually  saved  in  operation 
end  maintenance,  because  of  improvement  in  line  and  grade.  Unfortu- 
nately no  such  data  is  available.  In  the  few  eases  where  important 
improvements  have  been  made  the  natural  increase  in  business,  to- 
gether v;ith.  other  changed  conditions  of  operating,  make  a comparison 
of  the  figures  practically  useless.  The  tractive  power  of  engines 
has  been  continually  on  the  increase,  the  average  ear  capacity  is 
continually  increasing,  and  business  in  general  increases  from  year 
to  year.  Hew  passing  tracks,  interlocking  stations,  and  signal 
systems,  additional  legislation  and  government  regulation  changes 
the  operating  conditions  so  much  from  year  to  year  that  it  is  a very 
hard  matter  to  make  a fair  comparison  one  year  with  another. 

Furthermore,  the  conditions  on  different  railroads  vary  so 
much  that  it  is  nearly  impossible  to  compare  one  road  with  another, 
therefore  it  becomes  necessary  to  deal  with  each  problem,  of  the 
kind  under  consideration,  in  an  independent  way,  being  governed  by 
the  conditions  at  hand. 

The  first  and  second  columns  of  Table  Uo.4,  were  taken  from 
the  Annual  Report  of  1908.  The  first  column  represents  all  items 
entering  into  the  Maintenance  and  Operating  accounts.  The  second 
column  represents  the  gross  amount  of  such  items.  The  third  coliimn 
represents  the  percent  each  separate  item  bears  to  the  whole,  i.e., 
to  a total  of  117,97.^,158.82. 

Prom  the  same  report  we  find  that  the  total  passenger  and 
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freight  train  mileage  was  12,516,839  miles,  hence  the  actual  cost 
per  train  mile  was  1,436  In  figuring  the  total  train  mileage 

the  work-train  mileage  has  not  been  included,  but  the  cost  of  these  j 
work-trains  is  included  in  the  total  cost  of  operation  and  mainte-  ! 
nance.  It  will  be  readily  seen  that  this  item  greatly  increases  the 
expense  per  train  mile.  The  Lackawanna  Railroad  averages  about 
twenty  work-trains  per  day,  six  days  in  the  week,  the  year  around. 
This  is  an  average  of  one  train  for  each  fifty  miles  of  line  oper- 
ated. In  similar  calculation  Vvrork-train  mileage  is  generally  in- 
cluded in  total  train  mileage  and  the  cost  per  train  mile  figured 
out  accordingly.  I contend  that  this  would  not  be  correct  in  the 
case  at  hand.  In  the  first  place,  work-train  expense  is  wholly  on 
account  of  Maintenance  and  Construction.  After  improvements  in 
line  and  grade  have  been  made  the  amount  of  work-train  service  will 
in  all  probability  be  materially  reduced.  The  cost  of  operating 
the  work-train,  however,  will  be  practically  the  same  as  it  is  at 
present.  It  will  increase  proportionately  to  the  increase  in  labor 
and  cost  of  material.  It  will  decrease  to  some  extent  on  account  of 
the  decrease  in  curvature,  grades,  etc.,  reducing  wear  and  tear  on 
equipment  end  roadbed.  Any  reduction  in  grade  or  length  of  line 
which  tends  to  increase  the  amount  of  work  which  can  be  done  by  a 
work- train  will  tend  to  reduce  the  number  of  work- train  days,  but 
will,  in  a like  proportion  increase  the  cost  of  maintaining  work 
cars  for  a given  train,  because  of  the  greater  number  used  in  the 
train.  Again,  on  account  of  the  new  line  being  constructed  in  an 
up-to-date  manner  with  all  permanent  structures,  standard  ballast, 
and  heavy  rail,  work-train  service  will  be  greatly  reduced. 

If  a reduction  in  grade  is  made  which  will  enable  an  engine 
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to  pull  a heavier  train,  and  thus  reduce  the  number  of  train  miles 
over  the  territory  in  question,  we  must  arrive  at  the  prooable  sav- 
ing due  to  the  eliminat ion  of  one  train.  In  like  manner,  the  re- 
duction of  one  mile  in  distance  will  eliminate  one  train  mile  on 
every  train  run,  and  hence  we  must  arrive  at  the  probable  saving 
due  to  the  elimination  of  one  mile  in  distance,  /.gain,  if  the 
grade  is  reduced  so  as  to  reduce  the  number  of  pusher  engines  re- 
quired, we  must  arrive  at  the  probable  saving  due  to  eliminating 
one  pusher  mile. 

GRADES,-  Then  an  improvement  in  the  grade  is  made  such  that  a 
given  engine  will  be  able  to  handle  an  increased  tonnage  over  a 
division,  it  is  evident  that  there  will  be  a saving  in  the  expense 
of  operation.  This  change  raa^?’  not  be  enough  to  enable  the  total 
tonnage  to  be  handled  with  any  fewer  number  of  trains.  In  such  a 
case,  the  saving  would  be  small  and  would  only  consist  of  a de- 
creased amount  of  fuel  consum.ed,  a slight  decrease  in  the  cost  of 
maintaining  roadbed  and  equipment,  and  also  a decrease  of  over  time 
paid  the  crews.  There  a division  is  so  long  that  it  is  hard  for  a 
freight  train  to  get  over  it  in  sixteen  hours  even  when  making  ten 
miles  per  hour  any  slight  improvement  in  grade  that  would  help  the 
speed  of  trains  would  be  of  value  to  the  road  as  a help  in  keeping 
within  the  law  but  would  have  no  money  value,  or  at  least  very 
little  as  it  would  have  no  affect  on  v/ages  of  train  crews.  On  the 
other  hand,  on  a division  so  congested,  or  where  operating  condi- 
tions were  so  bad  that  freight  trains  could  not  make  ten  miiles  per 
hour,  a slight  grade  reduction  that  would  speed  up  trains  would 
have  a direct  value  in  reducing  the  wages  paid  train  crews,  that  is 
reducing  overtime,  no  matter  what  the  length  of  the  division.  Tlhen 
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a train  makes  ten  miles  or  more  en  hour  the  crew  is  paid  for  the 
actual  miles  they  make,  but  if  a train  makes  less  than  ten  miles  per 

I 

hour  the  company  pays  the  crew  for  ten  miles  anyway,  and  overtime  is  | 
the  difference  between  the  ten  miles  that  the  company  pays  for  en  ! 

I 

the  number  of  miles  that  the  train  actually  runs.  The  element  of  | 
time  becomes  more  important  as  the  traffic  increases,  the  present 
sixteen  hour  law  mailing  it  necessary  to  get  crews  over  the  road  with- 
in the  stated  period. 

A division  may  have  one  controlling  grade  over  v/hich  it 
is  necessary  to  use  pusher  engines  to  assist  engines  handling  the 
full  tonnage  for  the  remainder  of  the  division.  The  elimination  of 
such  a grade  vi^ould  reduce  the  operating  expenses  by  eliminating  the 
pusher  engine,  i.e.,  by  the  am.ount  of  wages  paid  the  crew,  interest 
charge,  and  cost  of  maintaining  the  engine,  and  track  appliances 
affected  by  the  operation  of  the  pusher  engine.  /gain,  a grade 
revision  may  so  alter  the  grades  as  to  make  it  possible  to  reduce 
the  number  of  trains  run  in  one  or  both  directions,  thus  saving  the 
expense  of  operating  a number  of  engines,  v/ages  of  crews,  mainte- 
nance of  track,  etc. 

Yle  will  assume  that  the  grade  can  be  reduced  sufficient 
to  eliminate  one  train  per  day,  and  x)roeeed  to  calculate  the  amount 
this  Saving  will  affect  the  cost  of  maintenance  and  operation.  It 
is  plain  that  the  amount  saved  will  depend  on  the  mileage  over  which 
this  train  would  have  to  operate  if  run,  and  hence  it  will  be  ! 

necessary  to  reduce  all  figures  to  train  miles. 

In  column  JTo.4,  Table  Wo. 4,  is  indicated  the  percent  of  I 
each  item  affected  by  addition  or  elimination  of  one  train  to 

handle  a given  biisiness.  I will  take  each  item  up  in  order,  end  dis- 
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enRs  the  reeson  for  the  percentages  as  fixed  in  the  first  half  of 
Colmrin  four. 

Item  No.l,  ( Superintend ence ) Item  No.l,  will  not  be  affected  j 

I 

in  any  of  the  calculation  entering  into  this  table,  end  will  not  be  j 
further  considered. 

Item  No. 2,  (Ballast)  Allowed  20^,  for  reason  that  ballast  is 
affected  by  age,  wear,  ashes  dropping  from  fire  boxes,  fine  coal 
dropping  or  being  thrown  from  the  tenders,  and  oil  end  waste  from 
engines  and  cars.  The  elimination  of  one  train  eliminates  the  wear 
end  drippings  from  one  engine  end  tender. 

Item  No. 3,  (Ties)  20‘/b  affected.  Engines  cut  ties  out,  and 
also  spread  track  much  worse  than  cars.  The  mechanical  life  of  a 
tie  is  greatly  affected  by  the  engine.  Hot  cinders  and  coal  assist 
in  the  destruction  of  ties.  The  use  of  tie  plates  and  screw  spikes 
will  assist  greatly  in  lengthening  the  life  of  the  ties,  but  the 
cost  of  keeping  them  up  will  depend  upon  the  number  of  engines  pass- 
ing over  the  track  and  the  physical  life  of  the  tie  is  shortened  as 
the  number  of  engines  passing  over  it  increases. 

Item  No. 4,  (Rails)  .50^.  affected  on  the  assumption  that  en- 
gines produce  one-half  of  all  rail  wear. 

Item  No. 5,  (Other  Track  Materials)  This  is  placed  at  20^ 
on  the  ground  that  spikes,  tie  plates,  angle  bars,  etc.,  will  be 
affected  about  the  same  amount  as  ballast  and  ties. 

Item  No. 9,  (Work-train  Service)  This  is  placed  at  37^  it  be- 
ing affected  somev/hat  more  than  ballast  and  somewhat  less  than  rail.  | 

Item  No. 17,  (Interlocking)  Approximately  37^  of  this  item  i 
would  be  affected  by  the  number  of  train  movements,  v/hile  the  other 
63^  would  not  be  so  affected.lt  is  probable  that  a larger  percent 
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of  the  road  plantfc'  would  be  affected  by  train  movements.  On  the 
other  hand  the  terminal  plants  t^onld  be  less  affected. 

Item  No.  18,  (Signals)  60^  is  allowed  on  the  grotind  that 
about  this  proportion  of  the  expense  would  be  affected  directly 
in  proportion  to  the  number  of  train  movements.  The  life  of  an 
automatic  signal  depends  on  the  use  it  receives  and  the  efficiency 
of  its  maintenance.  The  cost  of  maintenance  increases  with  the 
number  of  train  movements  and  as  the  train  movements  increase  the 
distance  between  signals  must  decrease. 

Item  No, 20,  (Telegraph  & Telephone  Lines)  10^  affected,  on 
the  assumption  that  less  telephone  and  telegraph  stations  are 
necessary. 

Item  N0.2V,  (Roadway  Tools  & Supplies)  S75?  affected,  or  the 
same  as  work-train  service. 

Item  No. 28,  (Injuries  to  Persons)  100^  affected,  on  account 
of  being  directly  proportion  to  train  movements. 

Items  Nos. 24,55,56 , (Steam  Locomotive  repairs,  renewals  and 
depreciation)  Allowed  62^,  this  being  the  percentage  that  the 
freight  locomotives,  plus  the  passenger  and  milk  pullers  and  push- 
ers, bear  to  the  total  of  all  locomotives.  It  should  be  stated  at 
this  time  that  for  the  part  of  the  road  under  consideration  pullers 
and  pushers  are  now  necessary  on  heavy  passenger  and  milk  trains 
and  these  will  be  eliminated  and  are  considered  under  the  head  of 
"Helpers’’  in  the  table  nov/  under  consideration. 

Items  Nos. 45, 44,45 , (Work  equipment,  repairs,  renewals  and 
depreciation)  Allowed  25^  on  the  basis  that  it  would  be  consider- 
ably lower  than  the  percentage  allowed  on  Item  No, 9,  or  v\rork-train 
service,  for  the  reason  that  a large  part  of  the  work  which  re- 
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quires  work  equipment  will  he  independent  of  the  number  of  treins 
run. 

Item  Uo. 46 ,47 ,48,  (Repairs  and  Kenev^als  of  shop  machinery 
and  tools  and  Injuries  to  Persons)  Allowed  3C^  which  equals  the 
percent  that  62^  of  the  cost  of  engine  repairs  and  renewals  plus 
25^  of  the  cost  of  work  equipment,  repairs  and  renev/als,  bears  to 
the  total  cost  of  maintenance  of  all  equipment. 

Item  ITo.61,  (Dispatching  Trains)  Allowed  25^  on  the  basis 
that  there  wfill  be  no  reduction  in  the  number  of  dispatchers,  but 
50'^  reduction  in  the  office  force. 

Items  Do. 78, 79,80  (Road  Fnginemen  & Enginehouse  Expenses 
(Road)  Duel  for  Locomotives)  100^  allowed,  as  all  these  items  would 
be  eliminated. 

Item  Do. 81  (Water  for  Road  Locomotives)  Allowed  60f:  on  the 
basis  that  the  number  of  water  stations  would  not  be  affected,  but 
that  the  payment  for  water  end  the  wages  of  pump  runners,  coal  con- 
sumed in  pumping  water,  etc.,  would  be  affected  lOO^b. 

Items  llo. 82 ,83,84 , (Lubrication,  Other  Supplies  for  Road 
Locomotives  and  Road  Trains)  All  affected  100^. 

Item  10.92,  (Other  Expenses)  Allowed  75^^,  being  an  average 
of  the  allowance  made  on  the  other  items. 

Item  lo.lOl,  (Loss  and  Damage-Freight)  Allov/ed  15;^  on  the 
ground  that  75fo  of  such  loss  is  due  to  treins  on  the  road,  20^  of 
damage  on  road  due  to  engines. 

All  items  not  considered  above  vjould  not  be  affected  by  the 
elimination  or  addition  of  one  train.  The  percentages  above  given 
multiplied  by  the  percent  that  each  item  is  of  the  whole  gives  the 
lest  figures  under  Column  lo.4.  The  sum  of  these  latter  items  or 
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52.63^  gives  the  percentage  of  the  total  actual  cost  per  train 
mile  that  would  be  saved  by  a grade  reduction  such  that  any  given 
business  could  be  handled  by  one  less  train.  This  percentage, 
33.63^,  multiplied  by  |l.436,  or  the  actual  cost  of  moving  a train 
one  mile,  gives  the  actual  money  that  would  be  saved  by  every  train 
mile  thus  eliminated  in  the  handling  of  a given  business. 

There  would  be  an  interest  charge  to  be  added  to  the  above 
figures  on  account  of  eliminating  the  locomotive,  which  would  amount 
to  l.£E  cents  per  train  mile,  making  the  total  in  saving  or  increase 
in  cents  per  train  mile  for  one  less  or  one  additional  train  of 
48.51  cents. 

DISTAITOE,-  It  will  be  readily  seen  that  the  effect  of  elimin- 
ating distance  on  the  expense  of  operation  and  maintenance,  depends 
on  the  length  of  line  eliminated.  Prom  Table  ITo.5,  it  v/ill  be  seen 
that  the  minimum  distance  eliminated  where  all  traffic  is  affected 
is  3.6  miles  for  the  Short  Line.  By  the  IJichols  Line  the  distance 
between  New  York  and  Buffalo  would  be  reduced  E7  miles,  but  it  would 
still  be  necessary  to  maintain  the  present  line  between  Pectoryville 
and  Binghamton  in  order  to  take  care  of  the  local  business  between 
these  points,  as  well  as  that  of  the  Syracuse  and  Utica  Divisions. 
For  the  letter  reason  the  Nichols  line  will  have  to  be  given 
special  consideration.  Therefore,  for  the  present  we  will  consider 
that  the  distance  eliminated  will  be  sufficient  to  affect  Keinte- 
nanee  of  Roadbed  and  Equipment,  Train  Wages,  Fuel,  Train  Supplies, 
etc . 

In  all  eases  under  consideration,  the  number  of  stations 
and  station  employes  will  not  be  reduced  and  with  the  Nichols  Line 
three  or  four  new  stations  would  probably  be  required.  The  latter, 
hov/ever,  would  be  fully  supported  by  new  business,  and,  therefore. 
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need  not  be  teken  into  consideration. 

In  Column  No. 5,  Teble  No. 4,  will  be  found  the  percent  of 
the  verions  items  making  up  Operating  and  Maintenance  Expenses 
affected  by  the  elimination  of  distance  as  explained  above. 

All  of  the  following  items  would  be  eliminated,  and  hence 
IG'05'^  should  be  allowed. 

Item  No. 2 (Ballast).  No. 3 (Ties).  No. 4 (Rail).  No. 5 (Other 
Track  Materials),  No. 6 (Controlling  & Watching),  No. 7 (Bank  Pro- 
tection), No. 9 (Work-train  Service),  No. 10  (Other  Expenses),  No. 11 
(Removal  of  Sno¥;  & Ice),  No.  13  (Bridges  & Culverts),  No.  14  (Over  Sc 
Under  Crossings),  No. 15  (Crossings .Pences  & Signs),  No. 16  (Snow 
Sheds  8c  Pences),  No.  17  ( Interlocking  Plants),  No.  18  (Signals),  No.  27 
(Roadway  Tools  Sc  Supplies),  No. 28  ( Injnry  to  Persons),  No. 78  (Road 
Engineraen) , No. 79  (Enginehonse  Expenses-Road ) , No. 80  (Fuel  for  Road 
Locomotives),  No, 81  (Water  for  Road  Locomotives),  No. 82  (Lubrication 
for  Road  Locomotives),  No. 83  (Other  Supplies  for  Road  Locomotives), 
No. 84  (Road  Trainmen),  No, 93  (Interlocking  Blocks  Sc  Signals),  No. 94 
(Crossing  Flagmen  .'fc  Gatemen). 

Item  No. 20  (Telegraph  & Telephone  Lines)  7bfo  affected.  This 
7/ould  be  100^  except  that  there  is  no  change  in  the  number  of 
offices. 

Item  No. 34, 35, 36  (Steam  Locomotive  Repairs,  Renev/als  & Depre- 
ciation) Allowed  80^  for  the  reason  that  80^  of  all  engines  are  in 
road  service. 

Item  No. 37,  - 47,  inclusive  (Passenger  Car  Repairs,  Renewals  & 
Depreciation  - Freight  Car  Repairs,  Renewals  & Depreciation  - Work 
Ec^uipment  Repairs,  Renewals  Sc  Depreciation  - Shop  Machinery  Repairs 
Sc  Renewals)  All  affected  75^^  on  the  ground  that  75%  of  these  re- 
pairs are  made  necessary  by  their  ovm  movement.  This  may  be  a 
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little  high  for  freig'nt  cars  on  account  of  their  being  considerably 
damaged  in  yards.  It  is,  hov/ever,  in  all  probability  lov/  for  pass- 
enger cars. 

Item  No. 86, 87  (Heating  Sc  Lighting  Cars)  ZOfo  affected,  this 
would  be  more,  except  for  the  reason  that  a great  many  passenger 
cars  are  in  suburban  service  where  the  cost  of  lighting  per  train 
mile  is  greater  than  in  through  trains.  Again, a part  of  the  expense 
of  heating  and  lighting  is  cost  of  plant  and  the  maintenance  of  same 
at  the  Terminal  which  would  not  be  materially  affected. 

Item  No. 88,  (Lubricating  Cars)  80^  affected. 

Item  No.  101,  (Loss  Sc  Damage-Freight ) 75%  al'fected,  25^  being 
due  to  damage  in  Terrainfls  and  Yards. 

Follovring  the  seme  method  explained  under  Fliminating 
Grade,  we  find  that  the  total  saving  in  cents  per  train  mile  on 
account  of  eliminating  one  mile  in  distance  is  91.55  cents. 

HELPER  ENGINES,-  In  changing  the  grade  so  as  to  increase  the 
amount  of  tonnage  one  engine  can  handle,  the  total  pusher  mileage 
may  be  inci eased  or  it  may  be  decreased.  It  is  therefore  necessary 
to  calculate  the  expense  per  mile  for  an  additional  pusher  engine. 

The  figures  in  Column  No. 6,  Table  No. 5 , represents  the 
percent  of  maintenance  and  operating  expenses  affected  by  the  ad- 
dition of  one  pusher  engine.  Assuming  that  50fo  of  the  pusher  en- 
gine mileage  is  light,  the  item  of  Maintenance  of  Roi-dbed  and 
Equipment  would  be  at  least  affected  50^>  as  much  as  in  case  of  re- 
duction in  grade,  as  given  in  Column  No. 3.  Considering  that  the 
light  engine  would  do  one-half  as  much  damage  to  track  and  itself 
as  the  engine  handling  tonnage,  the  items  effected  would  therefore 
be  affected  about  75^)  as  much  as  that  allowed  for  reduction  in 
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grede,  &nd  they  heve  been  so  arranged  in  Colnrnn  lJo.6. 

Item  l’To.78  - 85  (Eoad  Tngine,  Fnginehonse  Fxpenses-Road ) (Fuel , 
Water  ^ Lubrication  for  Road  Locomotives,  and  Other  Supplies)  v;ould 
be  affected  the  same  as  in  the  case  of  grade.  1 

Item  No. 84  (Road  Trainmen)  would  be  affected  about  33^  on  ac- 
count of  two-thirds  of  crew  not  being  necessary  on  helper  engines. 
Item  No. 105  (Injury  to  Persons)  is  lO/o  affected. 

Thus  we  find  the  saving  in  cents  per  pusher  mile  saved  is 

39.93. 

CURVATURE,-  In  order  to  arrive  at  a fair  value  which  v>/e  can 
place  on  the  elimination  of  curvature,  it  is  quite  necessary  to  de- 
pend on  experience  and  the  conditions  at  hand.  In  a general  way 
the  amount  of  rail  wear  on  curves  on  any  given  territory  depends 
upon  the  total  curvature  and  not  so  much  on  the  degree  of  the  curves 
This  is  also  true  of  most  of  the  other  items  of  expense  affected  by 
elimination  of  curvature.  Therefore,  in  calculating  the  saving  due 
to  reduction  of  curvature  it  is  most  convenient  to  consider  the 
total  degrees  of  central  angle  eliminated.  The  value  of  reducing 
the  degree  of  curves  will  be  later  considered,  since  this  cannot  be 
reduced  to  a monetary  basis. 

The  total  amount  of  curvature  on  the  Leckav^anna  Railroad 
is  sufficient  to  make  an  average  of  about  50  minutes  per  mile  for 
the  entire  line.  Over  certain  parts  of  the  road  and  especially  the  j 

I 

territory  under  consideration  there  are  many  five  and  six  degree 
curves.  Careful  observation  covering  a term  of  years  goes  to  show 

I 

that  it  is  very  much  harder  and  more  expensive  to  maintain  track  on  I 
a sharj)  curve  than  it  is  on  straight  track.  Ciirved  track  is  also 
much  herder  on  equipment  and  greatly  adds  to  train  resistance.  The 

' . . — j. 
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amo-unt  of  the  latter  has  heretofore  been  discussed,  end.  need  not  be 
considered  in  connection  with  the  present  discussion.  The  new  lines 
have  not  been  laid  out  on  theoreticsl  grades  for  a given  tonnage, 
but  for  a tonnage  which  it  is  knov/n  can  be  handled.  Any  gain  made  | 
in  tonnage  on  account  of  reduction  in  the  degree  of  curvature  has 
been  considered  in  making  up  the  tables  showing  the  reduced  number 
of  trains  necessary  to  handle  the  tonnage  on  account  of  reduction 
of  grade. 

In  order  to  estimate  the  saving  to  be  expected  by  re- 
duction in  curvature,  a comparison  is  made  between  a mile  of  five 
degree  curve  and  a mile  of  track  having  our  average  alignment.  The 
comparison  is  actually  made  between  a five  degree  curve  and  straight 
track,  and  allovv^ance  made  for  the  average  curvature. 

The  Maintenance  and  Operating  Expenses  given  in  the  second 
column  of  Table  lIo.5,  represents  the  average  condition,  i.e.,  an 
alignment  of  approximately  (0)  degrees  and  (50)  minutes.  In  column 
seven.  Table  Uo.5,  I have  assigned  percentages  for  the  items  affect- 
ed, and  will  give  below  the  reason  for  choosing  the  figures  shown. 

Item  Uo.2  (Ballast)  50^/^  allowed  owing  to  the  increased  quanti- 
ty of  ballast  necessary  on  curves,  more  being  required  to  form  the 
shoulder  and  provide  for  elevation.  There  is  greater  wear  on  the 
ballast  and  consequently  shorter  life  on  account  of  the  necessary 
additional  tamping. 

Item  No.S  (Ties)  Allowed  50>t.  The  average  cost  of  ties  on 
straight  track  is  about  25^  lower  than  on  curved  track,  and  the 

j 

life  of  the  tie  on  straight  track  is  at  least  30^  more  than  on  five  i 
degree  curve  track. 

I 

Item  Ho. 4 (Rail)  Allowed  400^.  Based  on  the  rail  renewal  rec- 
ords of  the  road  covering  the  past  seven  years.  There  ere  curves  j 
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where  this  percent  would  be  too  high,  and  on  others  it  v/onld  be 
too  lov;.  We  have  curves  ranging  from  five  to  seven  degrees  on 
which  100  ponnci  Bessemer  Rail  will  not  last  to  exceed  nine  months, 
and  the  life  of  Open  Hearth  Rail  is  not  to  exceed  fifteen  months. 

Old  rail  v^hich  was  laid  from  tv^elve  to  sixteen  years  ago  is  still 
in  nse  on  straight  track,  taking  the  same  traffic.  The  wear  of 
rails  depends  greatly  upon  the  location  of  the  curve.  Where  a curve 
is  located  on  a heavy  down  grade  the  wear  on  rails  is  very  much  in- 
creased due  to  the  braking  of  trains  to  prevent  excessive  speed.  If 
a curve  is  elevated  for  the  fast  trains,  and  slov/  trains  use  the 
same  track  the  low  rail  gets  excessive  wear  due  to  taking  the  great- 
er part  of  the  axle  loads.  In  making  the  comparison  it  is  necess- 
ary to  compare  average  conditions. 

Item  Ho,  5 (Other  Track  Eaterials)  /llov/ed  300^,  for  the  reason 
that  angle  bars  and  bolts  have  to  be  changed  with  the  rail  and  more 
are  broken  in  curve  track.  More  substantial  spiking  is  also 
necessary  end  heavy  tie  plates  ere  necessary. 

Item  Ho. 34,35,36  (Locomotive  Repairs,  Renewals  & Depreciation) 
30^  on  the  basis  that  at  least  15%  of  engine  repair  and  renewals  is 
chargeable  to  drivers  and  tires,  and  the  expense  will  be  at  least 
three  times  as  much  on  a five  degree  curve. 

Item  Ho. 37-45  (Passenger  Car  Repairs,  Renewals  and  Deprecia- 
tion - Freight  Car  Repairs,  Renewals  & Depreciation  - W'ork  Equip- 

1 

mcnt.  Repairs,  Renewals  & Depreciation)  All  30%  affected. 

Items  Ho. 36,  47  (Repairs  & Renewals  of  Shop  Machinery  & Tools) 
30%  affected.  * 

Item  Ho.80,8E  (Fuel  & Lubrication  for  Road  Locomotives)  will 


be  affected  approximately  25%  on  account  of  increased  train  resist- 
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ance and  hence  additional  coal  enn  lubrication  necessary.  The  re- 
sistance on  a five  degree  curve  ?;ould  be  about  equal  to  a thirteen 
huadredth  percent  grade  on  a fifty  minute  ciirve,  or  approximately 
one  quarter  of  the  grade  which  alone  produces  the  same  train  re- 
sistance as  that  of  a train  being  handled  on  straight  and  level 
track,  i.e.,  10  pounds  per  ton. 

Item  Uo.93  (Interlocking  Blocks,  Signals,  etc.)  will  be  affect- 
ed about  25';o  on  account  of  the  necessity  of  shorter  blocks. 

Item  IJo.lOl,  (Loss  and  Damage-Freight)  lO^fc  affected  on  account 
of  derailed  cars  caused  by  improper  loading,  worn  flanges  and  worn 
rails,  or  defective  track  on  curves. 

RISE  ALTD  FALL,-  It  is  evident  that  the  elimination  of  rise 
and  fall  will,  at  least  to  a limited  extent,  reduce  the  cost  of 
operating  a given  train  over  the  road.  It  is  generally  considered 
that  the  average  train  resistance  is  10  pounds  per  ton  of  train  on 
straight  and  level  track.  The  resistance  on  a five  tenths  percent 
grade  would,  therefore  be  EO  pounds  per  ton,  10  pounds  due  to  grade 
and  10  pounds  due  to  friction,  etc.  In  other  words,  the  resistance 
on  a five  tenths  percent  grade  is  double  what  it  is  on  level  track. 
Therefore,  if  we  have  two  miles  of  level  tangent  track  and  two 
miles  of  tangent  track  with  a E6.4  foot  hump  in  the  middle,  a train 
will  have  to  overcome  the  sarnie  resistance  in  climbing  one  mile  to 
the  hump  as  it  would  to  run  the  t?/o  miles  on  level  track.  It  is 
easy  to  see  that  it  would  cost  something  to  handle  the  train  from 
the  hump  down  the  five  tenths  percent  grade  for  a mile  even  though 
the  grade  is  sufficient  to  enable  the  train  to  coast  down  by  grav- 
ity and  not  steep  enough  to  make  it  necessary  to  apply  breaks.  The 
E6.4  feet  of  rise  and  E6.4  feet  of  fall  is  called  E6.4  feet  of  rise 
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end fall,  and  in  Column  No. 6,  Table  No. 5,  is  given  the  percent  of 
items  affected  by  the  operation  of  the  two  miles  of  track  with  the 
above  named  rise  and  fell. 

Item  No. 2 (Ballast)  10^  allowed,  due  to  shortened  life  of  | 

ballast  on  grades,  caused  by  fine  coal  from  tenders  and  cinders  from 
locomotives  dirtying  up  the  ballast.  Also  on  account  of  rail  running 
on  down  hill  track. 

Item  No. 3 (Ties)  10^  for  practically  the  same  reason  given  in 
the  cost  of  ballast. 

Item  No. 4 (Rails)  10%  on  account  of  action  of  brakes  and  run- 
ning of  rails.  This  item  would  probably  be  somewhat  larger  but  it 
has  been  partially  covered  under  consideration  of  Curvature. 

Item  No. 5 (Other  Track  Materials)  10^  on  account  of  rail 
running  making  it  necessary  to  use  anti  creepers  or  block  the  ties. 

Item  No. 34  (Repairs  to  Locomotives)  Allowed  3%  on  the  basis 
that  repairs  to  pumps,  tires  and  machinery  would,  be  about  50/^  of  all 
locomotive  repairs,  and  that  these  would  be  increased  about  10'^  when 
running  over  grades  steep  enough  to  require  the  use  of  brakes,  and 
about  60%  of  all  engines  are  in  road  service. 

All  other  items  No. 35  - 47  covering  repairs  and  shop  machinery 
and  tools,  is  put  in  at  the  same  figure.  It  is  quite  probable  that 
this  is  somewhat  low  for  freight  cars. 

Item  No, 80  (Fuel  for  Road  Locomotives)  This  is  placed  at  50^. 
There  is  considerable  loss  due  to  engine  working  at  lov/er  effeciency 
when  pulling  a heavy  load  at  10  miles  jjer  hour.  Also  a loss  due  to 
poor  combustion  at  lov;  speeds.  Again,  more  or  less  energy  is  wasted! 
in  braking  the  train  down,  and  steam  pumps  consume  considerable 
steam.  Tests  have  been  made  where  a 20%  increase  in  tonnage  showed 
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50^  more  coal  consumed. 

In  the  first  part  of  Column  jIo.8,  Table  No. 5,  under  the 
sub-heeding  Class-B,  is  given  the  percent  of  items  effected  by  the 
elimination  of  rise  and  fall  where  grades  are  such  as  to  require 
shutting  off  steam  in  descending  but  not  such  as  to  require  appli- 
cation of  the  brakes. 

SUMlAIiY  OF  SAVINGS  TO  BE  EXPECTED,-  Tables  Nos. 7. 8, 9,  and  10, 
show  the  present  number  of  slov/  and  fast  trains  both  east  and  west- 
bound over  the  present  line,  and  also  the  estimated  number  of  trains 
over  the  four  proposed  lines.  These  tables  also  sho^v  present  and 
estimated  number  of  pusher  engine  miles,  light  engine  miles,  and 
light  engine  pusher  miles.  In  estimating  the  number  of  trains  for 
the  proposed  lines,  the  present  Buffalo  Division  rating  was  used. 
This  is  shown  on  the  bottom  of  the  tables.  It  will  be  seen  that  the 
proposed  number  of  trains  is  the  same  in  all  cases,  excefjt  the  Nich- 
ols Line,  and  only  the  number  of  pusher  end  light  engine  mileage 
vary.  The  fact  that  all  of.  the  proposed  schemes  for  grade  re- 
duction are  the  greatest  help  to  traffic  in  the  direction  in  which 
the  traffic  is  the  lightest,  thus  tending  to  largely  unbalance  the 
traffic,  is  a point  that  must  be  taken  into  c ons iderat ion  in  figur- 
ing proposed  train  movements. 

It  very  often  happens  that  the  actual  tonnage  handled  over  a 
given  division  for  a long  period  is  very  much  less  than  the  engine 
rating  would  indicate.  Over  the  territory  in  question,  however,  the 
tonnage  actually  handled  has  usually  been  close  to  lOQP/o  of  the 
engine  rating.  There  is  no  reason  why  the  proposed  tonnage  cannot 
be  handled  at  all  times,  as  the  engine  rating  of  engines  in  use  will 
be  considerably  in  excess  of  the  given  tonnage. 
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The  distance  between  Clarks  Summit  and  Hall steed,  or 
the  line  over  which  the  slow  freights  will  be  affected  by  the 
change  in  grade,  is  practically  forty-one  miles.  /II  of  the  fast 
freights  will  be  affected  from  Clerks  Summit  to  Binghamton,  sixty- 
one  miles,  and  a part  will  be  affected  from  Binghamton  to  Elmira, 
a distance  of  fifty-seven  miles.  Therefore,  the  train  miles  saved 
on  slowf  trains  on  account  of  reduction  in  grade  is  determined  by 
multiplying  the  number  of  trains  saved  per  annum  by  the  distance  in 
miles.  The  result  multiplied  by  the  cost  per  train  mile  for  the  ad- 
dition or  elimination  of  one  train  as  shown  on  Table  lIo,4,  gives  the 
saving  to  be  expected  in  cost  of  operation  on  account  of  reduction 
in  grade. 

The  total  number  of  train  miles  saved  on  account  of  re- 
duction in  distance  is  found  by  taking  the  sum  of  all  classes  of 
estimated  trains  in  both  directions  and  multiplying  this  by  the 
number  of  miles  the  distance  is  reduced.  The  result  in  train  miles 
multiplied  by  the  cost  per  train  mile  for  the  elimination  of  dis- 
tance, or  $'.9155,  as  shov/n  on  Table  Io.4,  gives  the  total  saving  to 
be  expected  on  account  of  elimiinating  distance. 

In  figuring  the  total  amount  saved  on  account  of  elim- 
inating curvature  the  total  curvature  is  reduced  to  a five  degree 
curve,  the  result  in  miles  is  multiplied  by  the  total  number  of 
trains  per  annum,  and  thence  by  the  decimal  .29112  shown  in  Table 
ilo.4. 

In  a similar  manner  we  arrive  at  the  saving  due  to  help- 
er engines,  and  rise  and  fall.  The  calculations  for  the  total  sav- 
ings on  all  lines  figured  on  1908  business  end  on  the  estimated 
business  five  and  ten  2/ears  hence  is  given  on  Tables  DJos.  13,14, 15 , 
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end  16,  the  totals  onlv  being  shown  on  Tables  IIos,  5,  end  1£. 

In  all  these  tebles  the  saving  due  to  elimination  of 

Hallstead  Yard  is  shown.  This  amo-unt  is  onlj^  one-helf  the  estimated 

saving  due  to  constructing  a hump  yard  near  Scranton  to  do  the 

switching  now  being  done  at  Hellstead.  The  revision  of  the  present 

> 

line  will  make  it  possible  to  handle  trains  through,  saving  the 
necessity  of  a yard  at  Hellstead.  The  switching,  however,  which  is 
done  at  Hellstead  must  be  done  at  some  point,  and  since  a modern 
yard  constructed  at  Hallstead  would  greatly  reduce  the  present  yard 
expenses  at  that  point,  it  is  reasonable  to  credit  but  one-half  the 
saving  due  to  eliminating  Hellstead  Yard  to  the  proposed  new  line. 

In  Tables  Hos.5,  and  IE,  the  allowable  credit  shown 
consists  of  the  expense  of  constructing  third  track  (which  will 
otherwise  have  to  be  built),  the  elimination  of  grade  crossings  on 
the  present  line,  the  reconstruction  of  Hicholson  bridge,  the  re- 
laying and  the  scrap  rail  which  would  be  relieved,  etc. 


COST  OP  GOIISTEIJCTIOI  COMPAKED  TITH  ITET 
ESTIMATED  SAVINO  PER  AHIHJl  CAPITALIZED  AT  POUR 
PERCENT 

-0- 

Prom  Table  IJo.5,  it  will  be  noted  that  the  total  cost 
I of  constructing  the  Short  Line  is  $7,614,691,  or  about  $650,000  more 
than  the  net  savings  capitalized  at  four  percent,  /^fter  making  due 
allowance  for  credits,  however,  it  will  oe  seen  that  there  is  a net 
saving  of  $840,082.95  based  on  1908  business. 

Likewise  the  Tunkhannock  Line  shows  a net  loss  of 
•f EE,  173. 33,  while  the  Nichols  Line  and  Martins  Creek  Line  show  a 
net  loss  of  $13,687,881.21  and  $139,818.60  respectively. 
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By  reference  to  Table  No. 5,  v/e  see  that  the  eversge  yearly 
increase  of  freight  and  coal  traffic  was  4.4^  between,  the  years  1899 
and  1908.  It  will  also  be  seen  that  1908  was  an  exceptionally  lov; 
year  and  as  onr  figures  are  based  on  the  1908  business  we  are  justi- 
fied in  assuming  that  the  business  will  have  increased  at  least  22^ 
over  1908  in  the  year  1915,  and  likewise  44^  in  1918. 

Table  No.  11,  shov/s  the  percentage  of  increase  and  decrease 
in  cost  per  train  mile  for  the  years  1899  to  1908  inclusive.  This 
table  shows  an  average  yearly  increase  in  cost  of  operation  of  5.4^. 
Therefore,  in  estimating  on  the  cost  of  operating  in  1915  and  1918 
I have  assumed  that  this  average  yearly  increase  in  the  cost  of 
operating  per  train  mile  will  continue. 

Table  No. 12,  represents  the  same  items  as  Table  No. 5,  as- 
suming that  the  increase  in  cost  of  operation  and  the  increase  of 
j business  will  continue  as  it  has  in  the  past  ton  years  as  explained 
above.  Nrorn  this  table  we  find  that  in  1915  the  Short  Line  would 
show  a net  saving  equal  to  the  interest  on  ^5, 544 , 711. 95.  In  1918 
the  net  saving  would  be  equal  to  the  interest  on  ^-7,797,825.20.  The 
Tunkhannock  and  Martins  Creek  Lines  show  even  larger  savings,  w/hile 
the  Nichols  Line  shows  a net  loss  in  1918  equal  to  the  interest  on 
si55,765,000. 

’ CONCLUSIONS 

I 

--0-- 

In  comparing  the  various  lines  under  consideration,  we 
find  that  the  Short  Line  makes  the  best  showing  based  on  1908 
business.  Considering  the  assumed  business  of  1915  and  1918  the 
Tunkhannock  Line  makes  the  best  showing,  with  the  Martins  Creek 
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Line  better  than  the  Short  Line  in  both  cases. 

The  extensive  cost  of  the  Nichols  Line,  the  fact  that 
the  old  line  would  have  to  be  maintained  between  Factoryville  end 
Binghamton,  and  the  same  showing  a net  loss  in  1918,  eliminates 
it  from  further  consideration. 

The  Tunkhannock  Line  passes  through  a new  country  so 
far  from  the  present  line  that  in  all  probability  a part  of  the 
present  line  would  have  to  be  maintained  for  the  local  business. 

The  viaduct  construction  on  this  line  would  be  very  expensive  and 
while  this  expensive  work  has  been  taken  into  consideration  in  the 
estimates  the  class  of  construction  necessary  makes  the  chance  of 
failure  or  accident  much  greater  than  woTild  be  the  case  with  the 
Short  Line  or  I/Iartins  Creek  Line.  Furthermore,  as  explained  under 
the  comparison  of  these  lines  in  the  forepart  of  this  discussion, 
the  long  tunnel  at  New  Milford  Summit  would  be  very  objectionable. 
All  materials  for  construction  would  have  to  be  handled  by  teams 
and  temporary  lines,  and  the  length  of  time  necessary  to  complete 
the  work  would  be  much  longer  than  vjould  be  required  for  the  Short 
Line  or  the  Martins  Creek  Line. 

After  carefully  considering  all  of  the  advantages  and 
disadvantages  of  the  various  lines,  I think  that  the  Martins  Creek 
Line  is  the  best,  Vvith  this  line  ell  of  the  sharp  curves  are 
eliminated  between  Hallstead  and  Clarks  Summit,  There  is  but  one 
comparatively  short  tunnel  and  also  only  one  viaduct,  making  it  the 
easiest  line  upon  which  to  make  later  additions,  should  such  ad- 
ditions become  necessary  with  increasing  business.  This  line  would 
also  eliiTiinate  all  westbound  pusher  service,  and  it  would  not  be 
necessary  to  maintain  any  part  of  the  present  alignment  between 
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Hsllstead  end  Clerks  Summit.  Its  cepecitjr  would  be  greeter  then 
any  of  the  other  proposed  lines. 

Thet  it  wonld  pa;^  to  construct  the  Martins  Creek  Line 
there  could  be  no  doubt.  In  addition  to  the  saving  shown  by  the 
preceding  figures,  many  edvantages  are  to  be  gained  on  v?hich  a 
monetary  value  cannot  well  be  placed.  The  saving  in  time  on  freight 
trains  would  make  it  easier  to  keep  within  the  sixteen  hour  law. 
Trains  would  be  moved  over  this  congested  territory  in  less  time. 
Passenger  trains  could  make  considerably  better  time,  and  should 
the  passenger  business  increase  it  would  be  possible  to  add  one  or 
two  coaches  to  most  all  of  the  passenger  trains  without  requiring 
helper  engines.  The  danger  of  operating  on  sharp  curves  v»/ould  be 

I 

practically  eliminated,  with  added  comfort  to  the  traveling  public. 
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